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PREFACE 

The short papers In. this booklet have been devel/iped Independently by 
the seveli authors to support the discussions which will take place during 
the^ White House Conference on Library j^nd Information Services. Th^ 
opinions expressed are those-of the Individuals. They range from strong 
arguments for change In the way In whlch the Informa^^lon needs of our 
citizens are met In the established education systems of the country, 
to discussions of various technological developments from the communlca- 
tlons and information Industry. . ♦ 

( 

This booklet is the result Of the efforts of the AECT Task Force on the 
Wh^te House Confer,ence on Library and information Services* under the 
Chairmanship of Mr. Dale Brown of Aleyandri-a, Virginia. ' The officers , 
of AECT wish to extend their thanks to the authors who contributed 
these articles; and they hope that the discussionsi at the White House / 

a 

Cdnference will be better as a result of this JDOoklet. 



Washington, D.C. 
September, 1979 



inforKation and education in a multimedia world 

. -* > • ' ' • ' 

Donald P. Ely, Dlrectoi^ - ' 
, ERIC Clearinghouse On Infonrwtlon Resources and 
Professor of Education , - " r 
Syracuse University 

s - ♦ . * ■ ' 

Samuel Johnson Is reported to have described two types. of knowledge: knowing 
a subject ourselves-or khowing where to find Information about a subject. 
Traditional ly..edu^:at1on has emphasized the former — helping students to 
acquire knowledge. The current Information explosion seems to require' the 
other type of knowledge — providing tte learner with the means to -locate 
Informitlon. \^ ' « ' , y 

We live In a time which has been descrlb^ as the age of 1nforma(;1on. Marc 
Porat (1976) points out that Information activity accounts for 46- percent of 
the gross national product (GNP) In the United States. Further, he stAt'esi 
that "nearly half the workforce — some 41 .000.000 men and. women -- today 
earn their 1 lyel 1 hood by manipulating symbols . . . Informatlqn technologies, 
the wedded twins of computers and communications. *are the new catalysts of 
economic and social evol^itlon. We^c^ll this . . . the Information $oc1ety." 

It should be said today that o^ie Indicator of wealth In any haAon is Its " 
access to Information. Thus, an Information rIcK country has greater poten- 
tial for economic growth than an Information poor nation. One key to- develop 
ment 1^ any society Is the avallabll Ity of data and Information. A con- 
comitant requisite, however. Is the ability to Interpret and use the avail-, 
^able data apd Information. From this perspective. Ihformatlon Is power. , ^ 

The Information Industry Is made up of people-who handle information. ' 
Oettinger (1975) outlines the dimensions of the Industry by describing thCise 
who worj^ In It and their functions: * ' 



The creators — research and development advertising computer 
programmers, authors, composers, poets. \, 
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The processors — data processing services, legal services, bank and 
credit card serylces. Insurance agents, security brokers. 

The collectors — libraries, data retrieval services, the Intelligence 
community. 

The communicators — ed^^catlon, telephone, teltfgraph, radio, ^television, 
postal servfces, mobile radio, newspapers, , book and periodical 
publ1shet;s, motion pictures,, theaters, agricultural e)rtens1on 
/agents. , • , 

The Information equipment producers — computer, and related equipment, 
radio and television sets, paper, photo equipment and supplies. 

. ■ . I 



The focus of t\\is 'papec4s on the collectors and coimiun lea tors, those people 
who gather data and Information which pthers have produced and make It avail- 
able-through live and mediated channels to those who ne^d It. 
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Two Indicators 

There aV-e two Indicators bf^the ways In wKlch the users of Information services 
are changing: 

1. The Increasing iise of 'the mass media, especially television; and 

2. The Increasing -use of nonprint communication technologies by 
Individuals. 

When we discuss the user of Information services, we are referri>ng to the 
learner In forma !♦ educatlonaT settings (elementary, secondary, and post- 
secondary schools) -and In nonf^rmal programs wh1|h are not always attached 
to an educational Institution. We are also taVklfig about library patrons 
who seek out the services of a public library. Pqr our purposes, the term 
learner will be used to describe the Individual who seeks services from a ♦ 
school media center, a college library, or a public library. We win consider 
the learner to be the focal point of our efforts. > 

Indicator- #1: The' Increasing Use of Mass Media, Especially Television 

V It comes as r\h news 'that the average television viewing time'ln An«r1can house- 
holds Is about six hours per day:* There Is the oft-quoted statistic that by 
the time youngsters, fin-lsh high school they have spept more ttjne watching 
TV than they, have In school. Pre-schoolers spend more waking hours watching 
television than In any other activity.. Thus^ television has become a permanent, 
fixture In American homes, ubiquitous -In Its nature and commanding of our 
time. - ^ 

The cUsSroom will always come out on the short end If the performance there 
Is compared with the products on the tube. But perhaps we should not enter 
into such comparisons. Edgar Dale says, 

". . . entertainment and education are worlds ^part '. .V The .only 
test* of entertainment is Immediate pleasure . . . education Is 
memorable, entertainment Is written In the'sancH. The test of en- 
tertalnmeitt Is . . . not In 1t;s capacity to furnish our minds with 
..memorable thoughts and deeds but just the opposite." (1967) 

We. are long on entertainment and shcrt'on education. We heed entertainment 
iust as we need'^leep. but we have wr, far too much of it. Entertainment 
can fcrowd opt, the informative, educational aspects of the mass media. Instead 
of the sauce wtiich adds the savor, it becomes a wholqf meal. ^ 
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the Increasing Use of Nonprint Communication Technologies 



Some, schools and libraries have adopted the use of nonprint media as legitimate 
extensions of their charge to serve sti^dents ajid patrons. Teachers and 
librarians often view audiovisual media as competitors of traditional teach- 
ing and learning resources and. In many cases, are completely unfamiliar with 
even the simplest level of technical knowledge which would permit them to 
use media themselves or to helfi learners understand and use thtse contempor- 
ary corftnunlcatlon formats. - 

^ • 

Technological Developmeirits Do Uit Walt For Education 

While educators and 1 Ibrarlans .are pondering what to do with the,me^i4^that 
are alreadyj)*re and are so pervasive, more and more technologlj^aT^evelbp- 
ments jipfc^r as our society Is becoming Increasingly devoted to the pro- > 
dtKrtTon and distribution of Information., The new thrust Is derived from ^ 
breakthroughs In computers, largiB scale ^Integrated circuits (thfe silicon 
"chips"), teleprocessing, the laser, fiber optics, mobile transceivers, 
satellites, and sophisticated home and office terminals. These'are the 
elements -of the emerging Information /and communication Infrastructure. But 
these techn9log1es are largely unfamiliar, esoteric, and somewhat bewlljder- » - 
^ng to educators and librarians. \ . 

Consider a few examples of the n^w developments. The MCA-Phil.llps optical 
disc system already In Industrlafi distribution. Is an LP-s.l2ed record which* 
provides a half hour of full vicfleo color and stereo sound. It costs 60^ 
per disc at the factory. Because the data ts recorded and read by laser-, 
nothing actually touches the plastlc-coatet disc, so It virtually never wears 
out^ It can provide freeze frame, slow motion, reverse motion,. and automatic - 
search for any one of 54,000 frames per record. For the home market MCA 
Is pl'annlng to sell primarily MCA owned movies, which. will be very Inexpen- . ' 
sIVe. They claim thdt the five-disc set of "Jaws" will sell for $10 — almost 
all of which Is profit for MCA. ' 

The computer, too. Is becoming highly Individualized. In the past fifteen 
years the logic capability per s*quar>e Inch of the computer has Increase^ severl- 
fold; another seven-fold Increase 1s^ expected In the next five years. Tiny 
chips, which are themselves computers, already have replaced mechanical logic 
systems In our home, appl lances. In TVs and mjcrowave ovens. To this will be 
added the bubble memory, which Is the first non-mechanical memory technique 
which will do to rtiemory Iwnks what' the transistor did to logic units. Users 
will be able to plug a tiny bubble electronic storage unit Into t;he1r pocket', 
calculators for data stoV*age and retrieval, which means the average school 
person will have the computer capability 1p his/her hand that 20 years before 
required hundreds of thousands of dollars and a roomful of electronic. ' 
equipment. , ^ 

• ■ * ► 

These new technolqglcal developments ape quietly changing the way we work, 
make decisions, learn, and spend our leisure time. The new products and . 
processes are opening new;opportun1tlGS and benefits, bujb at the same time. 
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new risks 'are present and policy Issues of utmost gravity must -be faced » 
and. resolved. . , j> 

By definition we fTve and work In a technological society. Our schools and 
libraries are Institutions of that society and therefore must; keep pace 
with It or gradually move out of the mainstream Into the periphery* arid suffjer 
additional losses of personnel ^nd resources. ^ , 

The Road Ahead * 

, Media professionals who are involved In the world of Inforthj^tlon resources'* 
need to coordinate effort^. Combined strength (not competitive struggle) 
should accelerate and promote the growth of the field. The world Is not ^ 
'. made up of print and nonprint sectors. It Is a world In which people seek 
Information which Is responsive to their needs. Regardless of an Individual's 
professional orientation anci training, we must recognize the values and 
limitations of all media formats. We must realize that people use Information 
which 1$ needed, accessible, and ea§y to use. ^We must be part of the grow- ,, 
I, log movement to use the . r^esources which technology has given us to deliver, 
^^formatlon to people who need It, where they need 1t, and In the .form which 
best matches their commun1catlQ|H* styles. To do less Is to negate the advances 
- we liave made as a people. • ' 
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A LAYMAN'S GUIDE TO TECKNOLOGY AND INFORMATION TRANSFER 
. ' IN EDUCATION 



, Blanche Woolls 
dissociate Professor 
University of Pittsburgh 



^ In order for someone outside th^ education profession to understand technology 
and Information transfer as If affects educatlpn. one must first understand 
the educational setting. Next one must learn about the Information to be - / 

transferred and the technology available. Finally one must analyse the 
potential for both. 

Public education was Inherent In the founding of our country. The powers * 
in government believed that the populace could be better servants- of Gdd and 
better Informed citizens If they could read. These same governmental ^ 
leaders agreed that the authority for this education should exist wlthin 
the state governments so that the content and cun;1culum for public education 
tijs been and still Is under the authority of the legislators in the Indlvl&l 
states. In most states this authority Is delegated to the local education 
agencies while In others, textbooks and curriculum have been chosen by state ■ 
level personnel or comnlttees and provided ^cf" * central state office. 
Public schooT education Is free In all states through high school. 

The first genuine public library funds (New Hampshire. T833) wefe designated 
for ^'common free schools, or to other purposes of education." Thus the 
public library has always been defslgned for the continuing education of the 
common man," These two agencies, schools and publico libraries, cdmblne to. 
serve the edi^catlojial needs of citfiens from birth to death. For some more / 
fortunate citizens, post- secondary education Is available, but this Is Seldom^ 
free. . 

In 1979 several elements exist In common among the states as the attempt 1s^ 
made to continue these educfftlonal opportunities for the citizens of the 
United States. ' 

, - Voters are beginning to question all expenditures of tax funds and. • , 
whenever possible, to reduce taxes. 

- Increasingly states have looked to the federal government to help 
. y support the public schools, junior colleges, colleges, universities, 
and public libraries. 

^ - The unionization of teachers and librarians from kindergarten through 

college and university as well as the public library staff has presented- 
a force for teacher and librarian rights not In existence twenty 
year? ago. 

The school age population Is decreasing In all but a few areas of the 
nation. The decrease In number of potential students Is- now reach- 
ing the college cartipus which Is already plagued by loss of students 



because tuition Is high and because potential students are questioning 
the value of post-secondary education. 

- The public has become aware tha\ students who are functionally < 
Illiterate are being graduated frojrr high school. Th^"back»to the 
bas'lcs" moyenient Is . in vogue at a time when more and more technology^ 
Is j^allable to supjiort learning. J) 

- The Increasing longevity of human life has changed the, percentages of 
citizens In each age group with a higher' percentage In the age range 
of those over age 65. 

farming statistics are given about the amount of Information be1.ng, generated 
(e).g., the often quoted fact that scientific knowledge doubles every ten ^ 
years.) The expansion of technology ~ we can copy a book page in Los 
Angeles and send It by wire tt) be re-formed In New York, put the text of 
the Bible on the head of a pin, access a computer for Information and have 
that Information returned 1,000 miles from the computer — permits human 
beings access to iirformatlcn In quantities. Yet. only selected Information 
is available to everyone. .^ 

Information To Transferred 

Obviously some Information Is avallaJ^le to the general public In a very 
popular form of telecommunication — the television. Ntelsen has estimated 
that by New Year's- Day». 1980. there will be 76J00.000 television households 
(not Including Hawaii or Alaska.) This will be 97.8 percent of all families 
in the 48 states. Information is also available in the 1.753 newspapers in 
the U.S. which. boast a 61.495,000 net pjige circulation. With 3,075 magazines^ 
being published each year, the popularity of two, TV Guide (20,?43,254 circu- 
lation) and Reader's. Digest (18,371,000 circulation), far outdistance numbef 
three. National Geographic (circulation 9,756,312), and demonstrate the' 
'reading Interests or many citizens. As for boo1(S, in 1976, there were 39,372 
new boQks or new editions, available for purchase. 

In a recent survey it was found that 'three providers of 4ree" information, 
school, college aid university, ^nd public- libraries, had the following quan-* 
titles of rtiaterial^ at their* disposal. , ^ , 



BOOKS AUDiaVISUAL ./TOTAL 

Academic . ' . 612,000,000 

Pubfic • 397,000.000 45,000^000 442,000,000 

School 522,000,000 96,000,000 618,000,000 



Special libraries arja a part of the irvformation industry, but their special izati 
often limits*access to their cpllections to alVbut their prescribed clientele. 
It is also diffitult to gather statistics on their holdings. 
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Technology Available 

Federal- funds have provided the finanqlal aid needeiTto build media resources. 
Indeed the availability of federal funds provided means to purchase all types 
of media, equipment and materials, for schools, colleges, universities and 
public libraries. Hardware (equipment) Is available to play and/or project ' 
software (films, fllmstrips. transparencies, microfilms^ microfiche, records, 
and tapes, video tapes, and computer tapes.) Waves bounced off satellites 
in space transmit voices via telephone or pictures aVid sound via television. ■ 
Computers can store information in off-line storage facilities, call up the 
information and generate it in microfiche, microfilm or on paper. Cable 
television is reaching new and wilder audiences. Pay channels offer movies, 
art. sports, and education. In addition to these broadcast capabilities, an 
interactive component 1s available which permits the viewer to- respond to 
the information on the screen and order merchandise or answer the teacher's 
question or participate in a game show. 

The computer has been used to develop, self-instruction packages called 
computer-assisted instruction (CAI). Less expensive teaching machines are 
al§o available. Perhaps the most sophisticated combination of equipment has 
been that in the dial access systems. With these systems,, students coijld^ 
dial a program in a carrel (individual stud)^able) and see a film, narrated • 
slides, transparencies, or other visuals, or I'lstento a recording or a 
taped lecture following along in a workbook. ' . • 

Many new developments are less expensive than the dial access system or CAI.% 
The videofcassette is In use in schools, public libraries and homes. In the 
not too distant future many homes and libraries will have the videodisc.. a 
piece of software similar in appearance to the long-play phonograph^recording. 
Now in production for the home audience, a single recording can provide space 
for 54.000 single pictures orA^thirty minutes of playing time on' one side. 



Potential For Technology and Information Transfei^ 

^ In a c^lima^e where the taxpayer prefers a decrease ip spending, it is essential 
that all segments of the education world combine- efforts, and share information 
and technology. The potential isstheire through technological advances. Tech- 
nology can be used to share collections and services, often ^saving moiiey. The 
method is termed "networking." 

Networking is defined by the National Commission on Libraries and Information 
Sicence (NCLIS) as "a formal arrangement whereby materials, information and 
services provided by a Vart^ of types of libraries and/or other organizations 
are made available to all potential users." These formal arrangements become " 
difficult when one agency restricts access to a certain agp of patron, when 
agencies are closed for.certdin periods of the day, or week, when the potential 
user is unaware of the information potential in an' agency, when technology 
and its use is feared by the user, and wtt^en owners of informatioir consider 
their ownership as restricted. 



Perhaps one solution' to the^roblems of access U- the redefining of -the V;Ole 
j^of each educat-Jon ■a9ency .1n networking. NCLIS/^iias receittly published The 
f:o>le of the School L1brary*Media Pfogram. In >^etwork1ng (available froni^e 
Superintendent of Documents). This document outlines the contr1but11)ns of 
school ' 1 libraries to networks and describes the benefits to the school wKlcH 
belongs to a network. - ' ' / . 

In many states networks ar^ In existence. School ^ public, acadeJnlc,; and 
special, libraries .hay^ jo4i)ed. together , to share; coin ectlons of materials, 
cataloging and processing, j^sonnel resources, and other servtce^. In these 
states, communication exists between the different types of libraries. It - 
Is essential thaf'all )nem"b'erS of the education com^nunlty understand each 
other and that they be understood by the community to be educated. It Is 
also Important that all persons be aware of the Information available and 
the tec hnol^)g leal potential f6)8^, Itiforngtlpn transfer. Many persons hold many 
different types of Information which could be shared. The "technology for 
this linkage Is available. All that remains Is to discover where the Infor- 
mation Is and convince the humans who contro^l their pieces of Information of 
the need for and methods of sharing. ^ 

Unless paper pulp becomes extinct* printing presses shut down, jand Sicholar5_ 
"and sc1ent1sts% poets and novelists cease their cre^at1v1ty» one caniassume- 
that information will continue to be generated. Howevfir,,,M9rrtatior|: ts;^ ; 
limited to the persons who have knowledge of the location and' sti>ra.ge df that 
Information. Unless fuel supplies dwindle to the point that neither st*e>>i},.; 
nor electricity can be produced, it is reasonable to predict that technology 
wllj be available to effect information transfer and that persons desiring 
Information and education will use technology as often as they can when ^t\ 
prpvides them with the information they need. 

Therefore, the White House Conference on Libraries and l4i fornjat ion Serviced ^ 
delegates cannot merely address tlie need for InTormation and the potential ; 
of technology to provide it, but also must be concerned about the methods- 
which will be needed^ln or<ler to get agencies and agency personnel to share 
the Information as it applies to the education of the citizens of the United 
States. 
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. ' TEACHING/LEARNING 'AND<tIB^^^ 

. - ' ' A FOetlS ON LtARf^ING. - 

: ' . V . ^ Gerald R. Brong 4' • " 

. . u • ^ Instructlorval Hedla Services . " ■ - ^ 

Wa jjhijvg ton State. University ' ' " - 

Infarmatlon artb^learolng are essenttaViri modern society. There Is little 
argiwieKt that nearly all. l^f not all. -of human behavior Is based on sdffie fomf " 
of learning - Information Is the essential Ingredient In that learning/ ' ^ ' i V 

Generally. 1 ear ri log results any time Information 1s "experienced. This learn- 
ing may result In something observable (like a' physical activity or skill or ^ 
the^demonstra.tlQn p.f an ability to solve a problem through the Integration 
of information) 01^ in unobservabTe events (such as changes In attitudes, ^ 
perception. aWlltles, or , ability tp. process new IrtformatlonO. ' 

All of our human activities ^^re bas^d on learning, therefore the essential 
element to all human activity fs -Information- (Or the experiences which contain 
information). 
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The essential .element In t>ie.Jtransfer pf informatlpri and .the learning frpm 
the experiencing pf Infprmatlpn. Is fePmmunlci^tlpn. Cpmmunl cation ex.1sts ani' 
time there Is an Interracjtlve transfer pf Infprmatlpn frpm place, perspn tp 
persen, or -sltuatlpn tp pjercelver. As le^arners experience a situatlpn and 
Pbtain Infprmatlpn frqgi that situatlpn there Is cpmmunlcatlpn pccurrlng. 

If >e assume' that any.^un1ts stpring Infprmatlpn are Infprma'tlpnal units we • 
..can define a library as any mechanism that organizes the acquisition, manage- 
mertt. retrle^r. and display of these resources. A library Is an Information 
re^rce -- and as such It ts an. essential element In the total teaching/ 
leaiplng-process available In our 'society. 



Irrcor^lderlng those Involved with the teaching-learning activities, or the 
.management of Informational units, we must fconslder the learner* or user of 
information. . Learning. a& the result of Interaction with Information. Is a ^ 
basic event In human activity* In using Information we can assume that the 
learner s objectives are to learn - that the learner Is not really concerned 
whether the learning Is facilitated by a peVson known as a "teacher" or a 

librarian or whether learning takes place In a facility called a "school'-' ' 
^L? ► Learning .will occur, whereevfer and whenever the Interaction 

with Irtformatlon occurs. 

^'"P0'^*«"^ ^0 ^Aeft only\o schools - free access to Information 
fac1l1U*1ng. the operation of qiir society Is too Important to be Uft only to 
libraries^ ^utr |?pss1bly. ' together pt-ograms that support teaching and learn- 
ing pi u?, the acquisition and management of Information collections can meet 
the demands of.^ioderh society. ' 



The. goal for H bra ry/lnformatlonT service programs must be to'determlnfe the 
structiiresj^nd procedures that win optimize— . 

...abilities to provide a^ccess to Information for all purposes 
demanded In our society . . 

...procedures to fattlltJte learning through the ability to utilize 
information a va J I6ible from all sources 



strategies to ma^ge li'iformatlon systems ensuring access to 
Information when desired and In a, manrmr appropriate to the 
person requesting or needing the infofttion. ^ 



Through an eocamination of esse;ntfal elementu in the 1 1 bra ry/ informal on- 
•service field and trie systems isupporting teaching-learning activities , it may 
be possible to see how the future will bring a farther integration 0/ the 
diverse aspects of these two „f ields... 

The fields of educational technology and/library science are not the same — 
but tfey are interdependent.' frhis tntenlepen(fency is obvjous as you consider 
strategies to maximize the effectiveness of information <n;1 11 zati on to 
facili.tate learning. Educational technology is. concerned with the fac11.Jta- 
tlon of learning through the application of appropriate practices, through 
the presentation of appropriate informational resources, and through the / 
guiding of appropriate behaVior on the part of the learner. Library science^ 
is concerned with mechanism of acquiring a wide rangt of informational units, 
managing these units so that t|iey can be retrieved and^del ivered i^o meet 
specific informational needs, tfnd the determination of specific infbrmational 
uhlts to meet both expressed and unexpressed needs of the users of information. 

If the core of our information service technologies relate to maximizing 
learning, the^^eld of educatfonal technology will have a continued, if not 
increasing, impct on the way tn which we manage and provide resources for 
learning. Edjjcational technology draws upo^fj theories of learning, communica- 
tion, information science, medicine, and engineering. Results of educational 
technology can be seen, as spectfic learning objectives are met, through 
programs that facilitate the effective use'of Tnformation. 



TELECOMMUNICATIONS DEVELOI^MENTS 
AND THE WHITE HOUSE CONFERENCE 



■ ^ 



/ 



Frank W. Norwood 
. Executive Director 
Joint Councfl on Educational Tel ecoirmiinlcatlons 



The rapid development of n6w communications , technologies' raises a tide of • 
complex questions of policy an4 jreg^latlon and the changing' communications ' 
environment casts Implications for the future of libraries and Information^ 
services which deserve discussion on the agenda of the White House Conference. 

^ For example, the Impact of computer technology 1s already felt In the form 
of library automation and the growth of such blbUpgraphlc networks as OCLC 
(formerly the Ohio* College Library Center). The emergence of digital networks 
for computer communications adds the prospect of almost universal access to / ' 
computer-stored bibliographic and even textual Information, ^me ha'^e cali 
for the development of a "national library network'! which cogld make avall-^,., 
able to every Institution — perhaps -to every citizen the machlne-readablj^' 
•jg-esources of every major library. But how should such a network be organ- 
Wfzed and funded? If left to the private sector, what guarantees w4lj we 
have of universal access at reasonable cost? If such a network were to be V 
a Federal responsibility, where would the dollars, come from In, this ena ' 
of -Proposition 13 , and zero-base budgeting? What are the dangers of cen- 
tralizing the dec is ion -ma king powers^whlch govern such an Information 
resource in the hands of any bureaucracy, public or private? 

^ ' \' ^ 'r 

In the field of common carrier communications, policy decisions made within., 
the past decade have opened the field to new networks, specifically ^designed 
to handle digital computer traffic, but the field continues In a state of ' 
flux. In the Congress, Van Deerlln's proposed "top-to-bottom" rewrite of fr. 
the Communications Act of 1934 has proved 1i vain hope, ^ut less thorough- 
going revisions may still anticipated from the House. The two Senate ' 
proposals focus on revising th.e unique roles of AT&T In domes-tic communica- 
tions and the Communications Satellite Corporation In International commun- 
ications. What Implications such'changes will have for the further develop- 
ment of library and Information corhmuni cat Ions will require careful -con- 
sideration. 

J^ Among the emerging technologies, the marriage of the television screen and th^ 
printed work via "videotext" and "teletext"^ can hardly be Ignored by those 
interested In library and Information services. Even the terminology by which 
they are described Is still not universally agreed upon, but both videodata 
and teletext open the prospect of making ot the home TV set display 
device for written Information and s4mpvlfe graphs and charts, called up and.,, 
selected at the command of the user. There are a variety of syfftems with ^ 
such proprlatary names as "Prestel" (the British Post Office),; "G^ef ax" 'v 
(the BBC), "Oracle"" (British commercial television), the Frenc1i/"AnBope" . 
and the Canadian "Telldon." ^ 0 
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Some 20,000 TV sets In Great Britain are currently equipped to receive 
BBC's Ceef ax and tHe Independent Broadcasting. Authority's Oracle. With 
such sets, viewers can chose aijd display several hundred "paoes" of, news, 
sports and financial information which are transmitted In the "blanking 
llnes^ which separate each broadCJst TV frame from the next, In a manher 
similar to the way In which PBS transmits "closed captions" for the hearlng- 
Impal.ned. While the needed convj^rter Is expensive — $400 -$600 ---access _ 
to the* Information Is free beca>ise It 1,s broadcast over the air. 

The Br"^t1sh Post Office ' (BPO), "has , developed a somewhat more' sophisticated 
system In whicpi the Information Is carried over the telephone system, .which* 
•In Britain Is operated by the BPO. .Because thfe user ts wired Into the - 
system, some forms of Interactivity ace possible, 1nclu€l1ng,.,record-keep1ng 
with regard to the user's use of the system. Thus, BPO can;and'does charge , 
users per Inquiry, typically 1/2 pence per page, but BPO also sells pages 
on the system to "Information providers" at a flat rate of $8,800 plus • 
$€f.80 per page used. . Thus some p^iges can ^e. accessed free ("brought to 
you by the makers of .. i") while othersf carry a premium price. 

Both systems are now <be1ng tested on an experimental basis in the Uifited 
States as are variations developed In other countries. Before any "video- 
text" (systems which use phone lines) or "teletext" (over the.^r) a^^e 
authorized «n a permanent J[)as1s the Federal £ommun1cat1ons Commission and' 
perhaps other policy making agencies will have to set the parameters under 
which these\new Information services will operate. What will alj this 
mean for traditional libraries, long a principle sQurce of Infoilhatlon 
for the consumer? Are vidrotexl ^ii)d teletext new means for,' expanding T;he 
reach and service of the public library or a threat? Are these the . 
shadows on the wall which forecast the direct Interface of home users and 
.emerging library networks, bypassing as obsolete the traditional Institu-. 
tlons? No one can say for sure, < but a conference which falls to consider 
such 1ssues*w111 have overlooked the presently existing developments whlcj^^ 
are likely to make profound changes in our future. 

In the international arena, the Third World is making irtcreasl^ig demands 
for more nearly equal access to information and. communications. Many'of 
these problems will surely be discussed at the conference's international 
information exchange meetings, but there are Important related telecommunica- 
tions issues as well. , " 

The 1979 General >Jorld Administrative Radio Conference wilT meet frfim' 
September 24 thro.ugh November 30 in JGeneva. While the International Tele- 
communications Union (a UN agency whose roots go back one hundred years) 
convenes WARCs almost every year on specific communications topics, feuch 
a, General WARC, with ah agenda wMch covers all of the electronic ' ' 
coifimuni cat ions spectrum, comes only about once in twenty years. 

The matters before the GWARC will be many and complex, but the highly tech- 
nical cons iderat lops which go into arriving at consensu^ about what radio 
frequencies are to be allocated to what services cannot be allowed to obscure 
the fact that ''merely technical" questions often have answers which shape 
pulplic policy as, sure l-y and perhaps more s^*^- than debates in the UN General 




A$senibl y. and UNESCO. The P^e House. Confer.ence does not need to consider 
the whole agenda of the* Gehevl^jinee ting, but participants should be aware , 
of Its world and that Its dec IstljiM^^ will likely have-diy-ect Impact oh the 
future dev^opment of domestic shW^lltes .^^-r^r'^itt'tudlng satellites fo/ direct 
broadcasting — and upon Internatlohal shoVtwaye broadcasting whfch con- 
tinues ^to^ be a major vehicle for the -International flow of news and Infor- 
mation. ' . - 

Spokelmen for the developing countries have called their dteslred "New World 
Information Order^ a counterpart of the "New World Economic Order!' which 
they also demand. The fact that Information and econdmic concerns have 
equal priority and that a revolution --.a peaceful* revolution, we may hope 
"Is called »for Indicates the, Importance of these Issues to the White House \ 
Conference. 
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: TECHNOLOGY IN EDUCATION 

" - . • Frank B. Wlthrow, Chief ' * ^ 

Edu^T&tlonal Tech^iology Development Branch ^ 

Division of Equcatlonal Technology 
Office of Libraries and Learning Resources 
\ Bureau of Elementary and- Secondary Eoucatlon 
United States Office of Education ^ 

There Is every reason to expect that technology will continue to develop at 
a^rapld rate in the Information transfer area. The poyer pf the computer ^ 
is expected 'to Increase In scope and at the same time cost less. Lickllder 
believes that computer hardware will double In cost-effectiveness every two 
years during the decade of the 80's. Already, we are talking about the next 
generation of videodiscs, even without the current generation being available 
-In the open market p>ace. The' excitement about this next generation of video- 
discs Is that It will use digital storage. This means that vastly larger 
numb€trs of bits of Information can be stored and recalled by the learner on 
a single disc. The disc now can stspre and recall single frame and full color 
mojtlon pictures and provide audio in two languages as required by the learner. 

The decade of the 80's can be the le^irner's decade if we are futuristic enoggh 
in our design packages. Vlost media in today's market has been designed in a 
traditional sequential manner. This has been based uponprint and/or serial 
fprmats which have been more a res-tr1ct1o?i of the medium than of the mind.. 
S\3crates in his exposition on teaching allowed the student to question and to 
pursue simultaneous Interests and to logicallyrelate them to the whole. The 
ideal learning experience has long beei^ characterized as a student at one end of 
the log and a master teacher at the other This^-impl ies a random Vsource of 
information instantaneously available lo the learner to be used as, determined 
by the learner. Ihe coming of* print and the writing of experiences Onto 
permanent materials taused us to shift/Our patterns of learning and instruction. 
We no longer were students sitting at the feet of a master teacheV* free to 
explore aTl?|nfthoer« of knowledge." We^began to organize and put onto paper 
our thoughts wh1clj5io longer required the master to. be present. Th6 structugB 
of learning became, one of instruction; one that did not require the master 
teacher, that was ordered in Aristotelean fbgic, that classified and put each 
thing in its place.* This systetn of thought and learning has-allowed us to 
bring about an age of science to s^udy and to grow; but, it is not the most ' 
Effective means of learning within a modern high information society. 

We have come full circle so that through technology it is possible to store 
and retrieve. a wide range of information and expjerience at the \tf111 of the 
learner./ We can again capitalize on the ^creative curiosity- of the learner. 
We can provide both structure and random exploration as we exist with the 

true tutorial example. 

■ I ■ 

The technology of the intelligent or computer -controlled videodiscs allows us 
the freedom to design learning materials that can give the learner vicarious 
experiences^whicK^are under the^ control of the user. A single disc and 
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computer assisted Instrictlonal program. can provide a learner , con trolled 
^sequence of events. Take a simple inystery story. It can be designed and : 
programmed so that a mult1ple*number oT stoMes are on a single disc. The 
learner In -conjunctltm with a computer, program can make decision points 
,1n the story which allows the learner to make his or her own personal 
stQry. The Lister Hill library- Is authoring complex medical techniques 
that can be used for multiple purposes. A complex heart d^J^ratlon can be 
used by the patient to Inform him or her of the nature Af the operation^ 
•another sequence for the senior surgeon can describe very complex operating 
techniques. < The learner Is the determiner of what he or she will experience. 

^Such technology rdaulres a new breed of .learning ides Igners; ones lhat have 
^ an ability >to blend the needs ijf- education to the creative and pe^orming. ' 
talents. of the stage and to combine them with information science. , -Such 
designers must think simultaneously ratster than in the tradition sequential 
design of curricula specialist. It is the ability to see the interlocking 
structures- of the learning experiences that is Important. We don't have 
many deVelopers that currently think in formats that warrant such, use of 
the new technolpgies. , 

\ There will be in the 80's people whO' use the new technologies only to provAfJe 
new skins for their old materials. This will be disasterous as far as cost 
' effectiveness is concerned; because the new technology will be efficient 
only as we begin to use its full power* v ' ^ 

There are a number of forces within the educational community that will put 
pressure upon us to use technology as a learning resource. The demand for 
md|he accountability, and for education that is appropriate t6 a child's needs 
>:^11 only be accomplished through wise and effective uses of technology. 
^ We cannot survive as a mod^n society with the basics of yesterday^s nostalgia 
of the little red school house. Nor can we continue to think of the teacher 
as an Isolated entity imparting knowledge to students. Today's society 
demands "greater I6arn1ng rescrurces than'- ever before. We as a society must 
educate all of our children from the gifted to the slowest with an equal 
educational opportunity regard,l ess of where the child lives.* These demands^ 
for accountability and for equal access to quality education will force more 
use of technology. Already, the moderh .child spends more time in front of 
a television set than in a classroom, and is exposed to a wide range of 
computer Interfaces from home video games to home computers. 

The telephone can hook up anyone to any Information source any place in thfe 
world. All of' these factors demand that educators use learning, resource 
centers which guide both the learner and the teacher towards- learning exper- 
iences that meet the needs of each child according to his or her ability. . 
Computer Based Education such aS that instituted by CDC PLATO are Just a 
scratch on the surface of the potential. Today we have decreased the cost of 
technology so thiat it is feasible for use within the classroom. By ,1984 the- " 
National Science Foundation anticipates that there will be 600,000 microcomputers 
in use in public schools. |(Jh11e the home sales of computers has not been as 
rapid as the mest optimistic were predicting a few years ago they are still 
selling at a Wealthy pace. The sophistication 'of the computer game is 
rapidly encroaching upon the educational market place.. 
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Educators have a responsibility to take advantage of the new resources and 
to Impact upon the dest^n of educational technology and the development of 
new and^cost effective juses of Information resources. 

A* few yeikjjao Patfrick Suppe^, noted that public schools might be a passing 
.^^Si^^^Jl^^iBf 5 time had .passed. ' He meant by this that In the l»ng history 

o€.^^nth^gBpj)t ^ lehrplngwUh^ pa -school Is relatively •shor'^. For the 
'1nost<^>Sn iflOTiipr place as ari apprentice to a master or through Im^tatl 

of >Older members-. of a family or tribe. Ttie school was a coavenlent pTaoe to 

Mng. tocfether those yaqng people who .were not yet members of the work force " 
sjto teach . them some of the basic economic and sotflal. skills required by an 

Industrial society. In an electronic communication society the containment 
,of learning to a school environment Is neither essential nor necessary. 

Perhaps the decade of the 80's will see' the school become a true learning 
resburce p6nter which counsels and manages educational experiences for all 
members. of a community. The school will be a^central or focal point from 
which learning experiences will be managed* 

These dreims will come about, either wt,th the sU'ppbrt of the educator or In 
spite of the barriers established by educators. The challenge Js. for _ 
educators to welcome ttiese clidnges and use, new technology to shape the learn- 
ing experiences of their charges. We must do It, because to leave the educa- 
tor out of the electronic age will limit the uses of Information technology 
and significantly decrease the promise of a good life for all. 

^ "Since our society 1s so profoundly Influenced by 

science and technology, which the bulk of our 
^ citizens understand poorly or not at all, the 

widespread use of inexpensive computer facilities 
could just possibly play aji important role 1n the 
continuance of our civiltzation." 

f 

* . ^ 

Carl Sagen s . 



. ' INFORMATION FOR LEARNING: THE feDUCATION CONNECTION 

• ' ' ' ' ' ' ^' \ ' ' ' ' ' 

Jenny K. Johnson, Ph.D. 

The designation of "life long learning" as one of the five t|\emes for the 
White House Conference on Libraries and Information Services calls attentldn 
to the Information resources for education across the country. What Inform ^ 
matlon resources are available; *Sre there connections? " - * ' 

n . ' ■ , ■ 

There Is no national education library as there -I's serving medicine, agricul- 
ture and other fields; and. It Is NOT the Intention here to propose one. The, 
Department of Health, Education and Welfare (HEW) Library was to be closed 
as of August 1979, but according to Charles Ga^tely, Library Director, the 
closing has been postponed 1ndef1n1tely^nd1ng further, study by Secretary 
Harris. There are sbme 18 libraries under HEW auspices ^ne of which. Is ttre^^ 
Educational Reference Center, the Educational Resources Division of the National 
Institute of Education (NIE) located In Northwest Washington, D.C. This Edu- 
cational Reference Center 4s responslbTe- for providing research and retriev*T- - 
.services In education related literature and resources, and handles some 
8951 Inquiries over a six month period according to Judy McDowell, Reference 
Librarian. The majority of these, Inqujirles are from the Office of Educs^J:1on, 
National Institute of Education and other educators. The Center has access 
to over 29 computerized data basesl Including ERIC, the Educational Resources 
Information Center network which has headquarters at Hit. ERIC is the resource 
for research reports-, in education which are collected an4. cataloged at 16 , 
different* clearinghouses across the country.2 In addition to other services, 
According to Robert Chesley, Director of ERIC, information analysis products 
ire created by the clearinghouses on significant education issues and are, 
available on inexpensive microfiche as well as print. There are eight 
regional education laboratories supported chiefly by Nit which create and 
disseminate information for educational activities. The' Off ice of Education 
has an Educational Materials^ Center (E€MARC) in the Information and Materials, . 
Branc^v which serves aS a national book evaluation, examination and review 
center for teachers, librarians and th^ general public. 3 EDMARC and the current 
materials display is Brt the Office of Education in Southwest Washington, D.C, 
but the bulk of the^ collection, which until recently was housed at t|)e former 
Federal, City College, has been placed in storage and is not ava.i'lable^o any- 
one. In 1978 the Information and Materials Branch received 51,018 teltphone 
-inquiries and a sim-flar number In 1977, according to Myra Thomas, Branch Qhief. 
-These" laquiries were answered without ready access to any of the computerized 
data bases. 

There are some 450 different "technical assistance centers" providing education 
Information, materials and services. to the field supported by the Off ice of 
Exlucatfon and the National Institute of Education.^ These Centers include 
the 42 Bilingual Education Centers; 34 Civil Rights Assistance Centers; 21 
Follow-Through Resource Centers; 93 Handicapped Centers including 26 Direction 
Service. Centers, A National Diffusion %twork has 53 State Facilitators and • 
eight Technical Assistance Base Service Units. There are 13 Research and 
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Development Exchanges and 10 Offltfr of Educ«t4on i^egional QfflceS&Wiere-. 
are 73 Teacher Centers includlhg resourc&;;iBX£:>ianges and some 61 W^fets'f 
There Is also th^ Teacher .Corps with 16 networks and four RecrulSieni *nd 
Xoirmunlty Technical Resource Centers. There .are 11 Title 1 Evaluatlor? ii^ter's 
and ^4 Vocational Education Centers. Each of these, "technkfl assist 
centers" Is a functioning active program and does not overlap vdth an 
,The education agencies of each state also have Information serviced f 
various learning activities as well as the .unlveffsl ties and colleges 
professional associations. jA . 




This decentral.1za'J|on places Information and materials resource^ -close to' 
those who need to use them, but tends to fragment Information and limt4 the * 
user to tho$e particular resources^ at hand. Each center and agency must try 
to keep up. with developments acrtfss the fleTd since there is no cojnprehenslve 
file on field ^programs and related activities which provides, descriptions. ' 
abs^tracts and* cross references. A year ago one. of the Office of Education 
Regional Offices proppsed a recommendtft1ori.for a data bank of such Information 
and other xactlyltles be created bi^ the 'i/:s. Office of Education Information 
and Materials 8ranch.5 However it was not acted upon. 

With the present technology, for the transpprttng and manBgIng of luformatlfin 
It Is not only practlcaj but essential to use centralized information sorting 
tX) serve decentralized activities/ A phone call to a colleague, the most 
frequently used method of seeking information, Is not enough. The accessibility 
of Information 'Is th^ single most Important factor to Its utilization. For 
example, cutting energy costs Is a new concern for school personnel across the 
country. The American Association of School Administrators now has a ^taff 
expert on energy; The Tennecp, Inc. o1]/conipany has Just completed an" energy 
assessment of public schools nationwide. The National Energy Act; passed 
la.st fall, offers help,for schools. The U,S. Office of Education has Infor- 
mation on school bus travel and a private consultant Is working on efficiency 
factors for bus routes. And there is more information being created daily 
on this subject and others likejt. Coordinated reporting and thorough 
searching is necessary to acquire and update such information. These library 
functions and^informatlon services are developed in other fields, why not 
in education? ^ - 

» » ■ » 

Thos^ working on learning 'activities, whether community services, Industry . 
training, formal schooling or technical assistance; whether local, district, 
state, or regional >6hould be able to contact an up-to-date data bank. There 
is much information for learning, but few connections for the user. 
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Dale W. Brown 
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Our environment -Is dominated by symbols whfch are designed to communicate In- 
formation, affect behavior, or stimulate change. While not a new phenomenon', 
this Is an increasingly complex one. We must function In a society saturated 
with Information-bearing symbols transmitted by advanced technologies on a 
global basis. 



In spite of our electronic media, universal educational opportunity, highly 
developed skills, and sophisticated communication potentlisil, we have not 
achieved a totally literate society able to communicate effectively. 

■ ' '. ^ — - 

J\mer1can Express Compafly Chairman, James^T)71^6bln^^^ has warped that#1n 
an era of "Information overload" and dwindling tlifie or patience by the public 
to absoj)b It all, the United States Is "becoming a nation of fast-fact 
junkies. Despite the massive amounts of Information now available to us, 
our society seems unable to understand the cpraplex Issues facing It, unable 
to sort out viable alternatives, and unable to establish common goals." 
Robinson a.rgued that for the American system to work "there inqst be an 
Informed public which has the facts presented In ways that It can digest." 

Insteadj he continued ".,. dramatic confrontation Is highlighted while thoughtful 
analysis Is often played down. . .the public Is demanding th^t messages be com- 
pressed Into neat, small packages. . .people In business, government, and 
politics are learning to master the art of the buzz->*ord and the short descrip- 
tive phrase. . .they've learned that's the best way to capture the headlines." 
The result Is a communication breakdown, a perpetual monologue. ( The Wash- 
ington Post . June 14, 1979) - . 

How could we have reached such an Impasse as the twentieth century moves to- 
ward a close? Is this. purely political rhetoric, or Is there some- 1mm1nent> 
danger that we will Jndeed be overwhelmed by an Information avalapche which 
we are unable to decipher. Interpret, and utilize to perpetuate and extend 
a society of Intellectual Integrity and strength? 

From the very beginning of the human family, we have been symbol creators and 
processors; attempting to record our acts and deeds for posterity while 
simultaneously developing a means of communicating amongst ourselves. The 
great cave paintings reflect this early effort, which In time was refined Into 
pictographies. Cuneiform writing on clay tablets fo 1,1 owed; hieroglyphics, 
raathematleal ^symbols, and alphabets were created. Languages proliferated; 
literature developed. Data were collected and' recorded. With the advent of 
Gutenberg's moveable type around 1456; a new era In human history began. 
Information could now be widely disseminated; the bases of culture were 
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broadened; arid the common man achieved Increased options In a more fluid 
society. It wouHbe a soe4^ dominated for several centuries by a 
"llne'ar" culture*, as defined by MarsJrall McCluhan. 

Subsequent events have brought us to the present technologically nominated 
society with Its electronic media fl^^d Information del1\^ry systems. New data 
have been generated, and proliferate In exponential ^.proportions (dbubllng 
every five years by some recent estimates) bringing us to^the Information age . 
where we are bombardeq with inore symbols than we can process, more information 
than we can assimilate, more stimuli thah we can absorb. 

What Is to become of us In 5uc)» an environment; will the human family not only 
"endure but preva11>^ as Faulkner views our destiny, or will we merely end • / 
"n<^t with a bang but a whimper" In T.S. Eliot's words? . 

Part of the answer must reside In our ability to reshape the educational * 
process In relation to the Information deluge. The process must respond to 
the need for a more effective interface between technology, information, and 
society. ' 

The technological society within which learners will function In the 1980's 
and beyond will differ vastly from anything we have known previously In 
western civilization. It Is a society In which technology w1 1,1; penetrate 
every phase of human activity, changing and transforming the culture In 
radically new and significant ways. ^ . 

This societal revolution will be geiierated by the e)jpansion of computer tech- 
nology and parallel telecommunications development. The rate of growth has 
already been phenomenal. "There were some 1,000 computers In America In the 
early 1950's, and no microcomputers (or microprocessors, or computers-on-a- 
chip.)" By 1976 there were 222,000 computers and three-quarters of a million 
micros. By 1980 Americans are expected to be operating 10 million micro- 
processors." Clbturday Review , June 1979). 

■ ^ ^ » ■ 

In addition to the expansion of cable and satellite transmission, with the 
advent of mlcropomputerlzatlon, digital Ized television may also become a 
dominant delivery system. Two major systems are already on the horizon, 
"teletext" and "viewdata." With additional hardware and computer linkage 
the home television screen Is already being projected as a "home video Infor- 
mation center." ( Newgweek , July 30i 1979). 

American Education of May, 1979 carries the story of another type of computer- 
1 zed communication. 

"At three o'clock In the morning, an elderly lady, unable to sleep, 
rolls her wheelchair down the nursing home corridor to a room with 
a computer-connected typewriter. She types her special code name 
on the typewriter. Ipiedlately a message flashes onto a terminal 
display screen: "Dear Grandma. ..". 

The message stored In the computer Is from a young friend she has 
* never seen, but with whom she has been trading messages. Her 
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- cofmpon(tehtNls a cerebf'al paUl^d £h11d>ho earlleirvin the day 
had laboriously typed out an Inclden! he wanted to share. After 
reading hls^story, the woman edges her chair closer to the type- 
writer, types In the boy's code name, and begins, "Dear Joey..." » 
She types out her mehiorles of a similar Incident that happened to ; ( 

, .her when she w?is about his age. In the mprping, Joey will plug , - i 
Into Grandma's code and read her story." » 

This Is nbt sbme "hiythlcal sto^^ of the futyr^e, but Is rather a current event. 

The video-disc Is likewise , opening pew vistas fn ter^ns of educational applica- 
tion arid utilization l^n iiifonriat ion delivery systerns. Now on the "cutting 
edge" df development applications, its Impact is yet to , be assessed. ^ 

What do such'xlevelopments mean irv^terms^of human behavior and societal con- 
perns? Will we in response to some futuristic product become a nation of 
contemporary cavte-dwellers, emerging from our electronic ghettos for some 
minimal social interaction? What will happen to our sense of community if 
we begin to dd our banking, worshipping, shopping, .information retrieval/and 
learning in the privacy^ of our own homes utilizing Interactive electronic 
technology? These are 'questions which, the social scientists and futurists 
are currently pondering. 

The goals of education Include a responsibility far larger than transmitting 
information and- disseminating data. Any responsible educational institution 
in our society will also take into consldemtion t^|e necessity for using 
information to achieve moral objectives. The Imperative for making value 
judgments in an enlightened context is a paVt of the total educational process. 
The question: Information for What? must be raised in a society professing 
a commitment to moral and spiritual values. A fundamental responsibility of 
educational, as well as religious and other value oriented institutions, is 
to question the role of information generation, col lecti^on, retrieval , and 
dissemihation in contributing to the Improvement of the individual and t(j- 
the betterment of society. Information alone will not do. It must beget 
knowledge, which on occasion is transformed into wisdom, if we are to' 
survive and escape 'the fate described by Housman: 

"I, a stranger and afraid " 
In a world I never made." 

Education must provide a structure for learners to find their way through the 
electronic maze of multiple information delivery systems., The individual is 
borri into a symbol dominated culture. The ability to understand those symbols, 
select the ones that are important, and relate them to daily living is critical 
to functioning effectively in modern society. The learner must become a com- 
petent, symbol processor: the recognition, encoding, decoding, manipulation, 
and restructuring of data in multiple formats Is basic to hts survival. 

Many could agree that a goal of education is to transmit the accumulated 
symbols of the culture 1n order to perpetuate a literate society. Another 
jgoal of education is to develop communication skills for each learner to use 



4 



' In tf\e Information dependent qomnunlty of the present and future. The catch 
' phri^e "bactt to the basics" appears frequently In the current mass media. 
Today the sklll-s needed to me In our technological society are significantly 
dlffer*e?it from the basic survival skills of the nineteenth century agrarian 
community. The majority of jobs are tasks within larger more complex activ- 
ities; the specific end product or service the "worker never sees. This 
Interdependence and specialization of tasks- places different .requirements on 
the currlcular activities needed to develop appropriate skills. But within 
our society .the ability io manipulate symbols has been, and continues to 
t^; a basic sk|ll required In the educational process. If today's learners 
^ are tD be equipped to meet, the needs of the society which they will shprtly ': 
encounter In the twenty-first century, then our efforts must continue to be 
directed tovrard a comprehensive literacy whic.h Includes effective symbol 
processing by the Individual*. 
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